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CONSTITUTION: The front group is composed of a first group LI and 
second 

group L2 having a negative refracting power and a third group L3 having a 
positive refracting power and the combined refracting power at the wide 
angle 

end is a positive refracting power. The rear group consists of a fourth group 
L4 having a positive refracting power and a fifth group L5 having a 
negative 

refracting power. All of the first to third groups LI to L3 move to an object 
side in such a manner that the second group L2 moves to the object side by 
changing the relative positional relations with the other lens groups and that 
the combined refracting power of the front group is made weaker at the 
telephoto end than at the wide angle end at the time of the variable power 
from 

the wide angle end to the telephoto end. The fourth group L4 and the fifth 
group L5 move to the object side in such a manner that the spacing 
therebetween 

is narrowed. As a result, the high optical performance is exhibited over the 
entire variable power range of a photographic angle of view at the wide 
angle 

end of about 74° and a variable power ratio of about 3.5. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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Industrial Application] this invention relates to the zoom lens excellent in the portability aiming at 
shortening of a lens overall length (distance from the 1st lens side to the image surface) while attaining 
extensive field angle-ization of a photography field angle especially about the zoom lens of an extensive 
field angle by the suitable small high variable power for a lens shutter camera, a video camera, etc. 

[Description of the Prior Art] In the lens shutter camera, the video camera, etc., the small zoom lens with 
a short lens overall length is demanded with the miniaturization of a camera recently, the taking lens to 
which especially the lens shutter camera is advancing and is increasingly equipped with the 
miniaturization of a camera in it by development of circumference technology, such as an electrical 
circuit for a zoom drive, etc. high variable power -- and the compact zoom lens is demanded 
[0003] Conventionally, the so-called 2 group zoom lens which consists of two lens groups, positive and 
negative refractive power, as a zoom lens for lens shutters was in use. this 2 group zoom lens - lens 
composition and the move mechanism at the time of variable power - the miniaturization of eye a 
simple hatchet and a camera -- and it is a low cost comparatively -- etc. -- there is an advantage 
However in order to have to perform a variable power operation only by one lens group, the variable 
power ratio is a 1 .6 - double-precision grade, and it becomes difficult to maintain high optical-character 
ability at the same time expanding a variable power ratio by force causes enlargement of a lens system. 
[0004] The 1st group is divided into two lens groups of positive refractive power on the basis of 2 group 
zoom lens, and 3 group zoom lens which aimed at high variable power-ization as 3 group composition of 
positive, positive, and negative refractive power as a whole is proposed by JP,3-282409,A, 
JP,4-37810,A, JP,4-76511,A,etc. 

[0005] however, this lens group composition - for example, the half-field angle of 35 degrees or more - 
extensive - if it is going to attain a field angle zoom lens system, change of the entrance-pupil position 
at the time of variable power will become large For this reason, in case high variable power-ization is 
attained it becomes very difficult to suppress the aberration change by variable power. 
[0006] In addition, the half-field angle of a wide angle edge is made into 38-degree intensity and 
variable power ratio 3.5 double intensity by multi-lens grouping, and the zoom lens which attained 
formation of an extensive field angle and high variable power-ization is proposed by JP,2-72316,A and 
JP,3-249614,A. However, both these zoom lens systems have front **** and a large-sized lens overall 
length and are not necessarily enough as a taking lens of a compact camera. 

[0007] In case it applies to the camera which uses especially an external finder, there is a trouble that a 
lens barrel will cover the photography visual field of a finder, at the time of a wide angle edge. 
Moreover, as a result, the trouble of giving finder arrangement and a limit of the gestalt of a camera is 
also produced. 

[0008] . . . , , 

[Problem(s) to be Solved by the Invention] High variable power-ization is attained, the movement 
magnitude of each lens group for obtaining a predetermined variable power ratio decreasing, and 
attaining shortening of a lens overall length, if the refractive power of each lens group is generally 
strengthened in a zoom lens. However, if the refractive power of each lens group is only strengthened, in 
case the aberration change accompanying variable power will become large and will attam raise in 
variable power, and extensive field angle-ization especially, there is a trouble that it becomes difficulty 1:4! pm 
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obtain eood optical-character ability over all variable power ranges. h 

p^TIve^ions, .fiacfive power etc. ^^^^^ aims a, 
ttrS* otnS ^Trvariab, power trnrges that a, about 

« [ ,„ / vartablejower / .hi invention is constituted from five lens groups as a whole, and ] 
100101 f o i ' ,k»p m hl Pm lTrielsti!rouDofrefractivepowermorenegativethanabodysideto 

oiTnrr^t^^^ 

moving so that those intervals may become narrow is carried out 

changes relattve ocafiorr wA other ^_^_^___L«. the 4th group and the 5th group are 

P ° Sit 'TooS'o V f e ^ SocaXI fmageTurface side! and preventing interference of the 
St cC.de o a pr"g cup and a back group by this. As negative refractive power the strong 

with the following formula. 
[0017] 

Ll^nSc StsL^fSe S£L tinned pre-group and betai express the lateral 



value of lateral magnification beta4 and betaS so that he can understand b»™? : M^^ b -^ e 
TZl s narrow (reduction) by the tele edge compared with a wide angle edge about the interval of the 
4th Zp of positive refractive power, and the 5th group of negative refractive power the variable 
nower effect is given to the 5th group, and high variable power-ization is made easy. As 

powe'of emission nature (negative) more by the tele edge, it constitutes the 
overlS type (tele photograph type) of a distant view with the pre-group of positive refractive power, 
and it is attaining the miniaturization of the whole lens system. ...... • i u„ t u; c 

m019 By taking paraxial refractive-power arrangement as shown [ especially ] in dramogj by this 
Son! extensive field angle-ization of a photography field angle to which the focal distance of a 
wide angle edge becomes smaller than screen diagonal line length is attained. 

700201 Specifically, a pre-group consists of the 1st group of negative refractive power, the 2nd group of 
negauve reLtive poL and the 3rd group of positive refractive power, and on the occasion of the 
vaSL power from a wide angle edge to a tele edge, each lens group is moving it to the body side so 
StaK of increase, the2nd group, and the 3rd group may decrease [ the interval of the 1st group 
and the 2nd group]. This has heightened the variable power effect by the pre-group. ... 
m02n In adStion although the 1st group and the 3rd group are moved in one in this invention for the 
S^L^ you may make it move independently. According to this, the flexibility 

fcS^t^^^^a [ in / fW and the wide angle edge of the i-th group / for the 
SKSSS^to system / in / fi and a wide angle edge >^™^ ( f** ^ ^ 
] ] to betaiW in the above lens composition in this invention, it is 0.5<|t5/tAV|<1.5 (i) 

l^^^'^b^m conditions. High optical-character ability has been obtained over all 
variable power ranges, this attaining the miniaturization of the whole lens system further. 
raSS I NexT the technical meaning of each above-mentioned conditional expression is explained. 
0024 (1) is for mainly performing variable power effectively about the negative 

SivVpower of the P 5th group. If the negative refractive power of the 5th ^up becomes weak 
exceeding the upper limit of conditional expression (1), since the variable power effect by this lens 
e ™m become weak at the time of variable power, in order to obtain a variable power ratio fixed as 
fZ^lovZ* magnitude of each lens group will have to be enlarged and a lens overall length will 

SfMoreover in a wide angle edge, since a lens system is [ positive and the refractive power of the 
^%n*etic refractive power of the above 1st - the 4th group ] negative, as for exceeding 
the lower limit of conditional expression (1), the operation as a tele photograph type will become strong 

mSstce enlargement of the lens outer diameter of the 5th group is imitated in order that for the 
eason the back focus of a lens system may become short too much and may secure the fixed amount of 
aXnflXs a result, and the refractive power of **, simultaneously this lens group becomes strong 
too much - a high order curvature of field and high order astigmatism - generating - this - an 

S«2^" W with the lateral magnification in the wide angle edge of the 

[0028] When the back focus of the lens system in a wide angle edge is now set to BfW, it is BfW=f5- 
(l-beta5W). 

fiSSllStato invention, the overall length and many aberration of a lens system are rectified with 
^vtbzZL by setting up the value of conditional expression (2) appropriately with conditional 

STlf an image formation scale factor becomes large exceeding the upper limit of conditional 
xpre Jon (^though a back focus becomes long, the refractive power of the 1st - the 4th .group ^will 
too much, and aberration change will become ^^^^^1^ 
obtain a predetermined back focus and the lens outer diameter of 5 group will increase it an image 
formation scale factor becomes small exceeding an another side lower limit, it is not good. 
J ad tion U i good for attaining extensive field angle-ization, lessening abemition change 
Tcomp^Zm, power in this invention, and securing high optical-character ability over the 
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whole screen to constitute each lens group as following. http://www4.ipdi.jpo.go.jp/cgi-bin/tran_web_cgi_eije 
[0032] (1) When setting synthetic refractive power of the aforementioned pre-group in a wide angle edge 

' to phil23W, it is 0.3< fW-phi 123W<0.9 (3) 

0.6<f3/fW<2.0 (4) 

It is good to satisfy the becoming conditions. 

[0033] If conditional expression (3) exceeds the upper limit of conditional expression (3) about the 
refractive power of a pre-group, since the refractive power of this pre-group will become strong too 
much in a wide angle edge and an operation of a tele photograph system will become strong, it becomes 
difficult to obtain a positive back focus. Moreover, in order to have to strengthen the positive refractive 
power of the lens group of this back group and to have to maintain the focal distance of a wide angle 
edge at the same time the refractive power of a pre-group will become weaker and a lens overall length 
will increase, if a lower limit is exceeded, it becomes difficult to balance many aberration over the 
variable power whole region. 

[0034] The movement magnitude of the lens group at the time of being variable power, since the 
refractive power of the 3rd group will become weak, if the upper limit of conditional expression (4) is 
exceeded about the positive refractive power of the 3rd group becomes large, increase of a lens system is 
imitated, and conditional expression (4) is **. if a lower limit is exceeded, since [ moreover, ] high order 
spherical aberration will occur strongly by the 3rd group - this - an amendment - things become 
difficult 

[0035] In addition, it is the upper limit and lower limit of the conditional expression (3) of the 
above-mentioned [ amendment ], and (4) as following good about optical-character ability, attaining 
shortening of the lens overall length in a wide angle edge especially in this invention 0.35< fW-phi 

123WO.80 (3a) 

0.75<f3/fW<1.8 (4a) 

It is good to set up. 

[0036] (2) When synthetic refractive power of the pre-group in a tele edge is set to phil23T and a zoom 

ratio is set to Z 1.0<|fl/fW|<6.0 (5), 

1.0<|f2/fW|<6.0 (6) 

0.25< (phi 123 W/phi 123T) / Z< 0.8 (7) 

0.25<beta4W<0.55 (8) 

0.1<f5-(l-beta5W)/fW<0.7 (9) 

It is good to satisfy the becoming conditions. 

[0037] If conditional expression (5) exceeds the upper limit of conditional expression (5) about the ratio 
of the refractive power of the whole system in a wide angle edge, and the 1st group, the refractive power 
of the 1st group will become weak too much, and a lens overall length will become large. Moreover, 
since the refractive power of the 1st group will become strong if a lower limit is exceeded, it will 
become difficult to secure a predetermined back focus in a wide angle edge. 
[0038] The movement magnitude of the lens group at the time of being variable power since the 
refractive power of the 2nd group will become weak about the ratio of the refractive power of the whole 
system in a wide angle edge and the 2nd group if the upper limit of conditional expression (6) is 
exceeded becomes large, increase of a lens system is imitated, and conditional expression (6) is **. 
Moreover, since the refractive power of the 2nd group becomes strong too much, the refractive power of 
the 3rd group will also become strong and an amendment of spherical aberration will become difficult in 
connection with it if a lower limit is exceeded, it is not good. 

[0039] Conditional expression (7) is related with the variable power ratio of a pre-group. If the upper 
limit of conditional expression (7) is exceeded, the variable power assignment with a pre-grpup will 
become large too much, the refractive power of the lens group in a pre-group becomes strong, or the 
movement magnitude of each lens group in the case of variable power increases. Moreover, since the 
movement magnitude of each lens group of the back group for the variable power assignment with a 
back group becoming large too much, and securing a predetermined variable power ratio will increase if 
a lower limit is exceeded, it is not good. 

[0040] Conditional expression (8) is related with the lateral magnification of the 4th group in a wide 
angle edge. If the upper limit of conditional expression (8) is exceeded, a back focus takes in a wide 
angle edge, and increase of the lens outer diameter of the 5th group will be imitated as a result in 
******, and it will be. since [ moreover, ] the refractive power of other lens groups becomes strong in ^ ^ pM 



order to obtain a fixed focal distance, if a lower limit is exceeded - the a m^m^m^m^^^-^ 
■ variable power - an amendment - things become difficult Furthermore, since the focal distance of a 
pre-group must be lengthened more and a lens overall length becomes long it is not good^ 
" [00411 Conditional expression (9) is for setting up the refractive power and lateral magnification of the 
5th group appropriately, and mainly obtaining a predetermined back focus. If the upper limit of 
conditional expression (9) is exceeded, a back focus will become longer than required at a wide angle 
edge and a lens overall length will increase. Moreover, since the lens outer diameter of the 5th group 
increases while it will become difficult to obtain a back focus predetermined at a wide angle edge 
conversely, if a lower limit is exceeded, it is not good. 

[00421 (3) The 4th group of positive refractive power has the positive lens and negative lens per sheet L 
at least 1 among these the lens side by the side of a body turns a concave surface to a body side most, 
and, as for the lens side by the side of the image surface, it is best to consider as the lens composition 
which turned the convex to the image surface side. 

[00431 (4) If the aspheric surface is most introduced into the lens side by the side of the image surface 
when introducing the aspheric surface into the zoom lens of this invention, an amendment's can perform 
easily the aberration change accompanying the image surface gryposis, spherical aberration, and variable 
power in a tele edge, and an aberration amendment of the whole screen, if it introduces into 5 
group -- mainly -- the aberration outside a shaft -- good - an amendment -- things are made 
[00441 (5) The 5th group of negative refractive power is 12<nu5 N-nu 5P<35, when it has the negative 
lens and positive lens which turned the concave surface to the body side per sheet [ at least ] and the 
average of the Abbe number of the quality of the material of the positive lens in the 5th group and a 
negative lens is respectively set to nu5P and nu5N (10) 

It is good to satisfy the becoming conditions, the chromatic-aberration change at the time of variable 
power when it separates from the upper limit or lower limit of conditional expression (10) - many -- 
generating -- this -- other lens groups -- an amendment -- things become difficult 
[00451 (6) Since arranging [ of the 3rd group ] from the lens side by the side of the image surface most in 
the air interval of the 4th group which exists between the lens sides by the side of the image surface most 
can arrange an entrance pupil in a suitable position and it can suppress the aberration change by variable 
power drawing is desirable. And drawing may be moved independently of other lens groups at the time 
of variable power, and you may make it move to other lens groups and one. It becomes possible to 
extract near the entrance-pupil position which this moves at the time of variable power, and to arrange a 
position, and becomes advantageous to preventing the curvature-of-field aberration change at the time ot 

small drawing. . , „ , • , i j • 

[0046] Moreover, when performing a focus by the 4th group and the 4th group includes drawing, since 
driving torque for extracting at the time of a focus and moving a mechanism can be reduced, it is 
desirable to change an optical-axis top into a fixed state for drawing, and to move a focal group. 
[0047] (7) If the 4th group is divided into two or more lens groups and the interval of each lens group is 
changed in the case among variable power of a focus, since aberration change in the case of variable 
power and a focus can be lessened, it is desirable. 

[0048] (8) Although the focus in this invention is performing the focus from an infinite distance body to 

a short-distance body by moving the 4th group to a body side, it is good also by moving other lens 

groups For example, the method which moves this pre-group to a body side may be used. 

[0049] Moreover, in a wide angle edge, fully, a back focus may move the 5th group to an image surface 

side, and may carry out in a certain case, and it becomes effective in miniaturizing the lens outer 

diameter of the 1st group in this case. Moreover, from the 1st group, it may be made to move 

simultaneously and two or more lens groups in the 5th group may be performed. 

[00501 Next the numerical example of this invention is shown, a numerical example - setting - Ri -- a 

body side - the i-th lens ** and an air interval, nickel, and nui are the radius of curvatures of the i-th lens 

side, and Di is the refractive index and the Abbe number of glass of the i-th lens in order from an each 

body side in a body side , . . 

[0051] Moreover, the relation between each above-mentioned conditional expression and many numeric 
values in a numerical example is shown in Table -1. 

T00521 It is [0053] when the aspheric surface configuration made travelling direction of H shaft ana 

light positive to the X-axis, the optical axis, and the perpendicular direction in the direction of an optical 

axis, and R is made into paraxial radius of curvature and it makes A, B, C, D, and E an aspheric surface^ ^ pM 
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coefficient respectively. 
'[Equation 1] 

(1 -R) H 2 

X ~ l+Vl-d+KXH/R) 2 
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+ AH 2 +BH 4 +CH 6 +DH 8 +EH 10 



It expresses with the becoming formula. 
[0054] 

S"^. :3.8-8.2 2omega= 73.8 degree-27.2 degree R 1 =-217.48 D 1- 2.00 N 1=1.80518 
nu 1- 25 4 R 2-103 00 D 2= 1 .20 N 2=1 .69680 nu 2= 55.5 R 3= 48.69 The D 3= adjustable R 4= 
?54 19 D 4= 1 30 N 3=1 65844 nu3= 50.9 R 5= 37.47 The D 5= adjustable R 6= 29.87 D 6= 1.00 N 
! I 46 D 66 nJi 2 N 3.8 R7= 23.19 D 7= 2.90 N 5=1 .48749 nu 5= 702 R ^10143 E » 8= 0.30 R9= 33.35 
D 9= 2.30 N 6=1 .603 1 Inu 6= 60.7 R10=-173.29 The D10= adjustable R 1= -1733 Dl 1- ^ N 
7=1 64769 nu7= 33 8 R12= -64.01 D12= 1.00 R13=infmity (drawing) Dl 3= 1.00R14-101Z52D14 
n 7fi N 8 M 48749 nu 8= 70 2 R15= 39.15 D15= 1.80 N 9=1.84666 nu 9= 23.8 R16= -37.96 D16= 5.17 
RH^ 

R 19= 23 69 The D 19= adjustable R20= -29.78 D20= 3.60 N12=1.84666 nu!2= 23.8 R21= ^07 D21= 
0 20 R22- 22 10 D22= 1 30 N13=1.74320 nu!3= 49.3 R23= 634.28 D23= 4.38 R24= -22.75 D24= 
150 N14=l 72916 nul4= 54.7 R25=-l 13.54 aspheric-surface coefficient R19 K=-1.96xl0-l A- 0 B- 
1.09x10-5 C= 8.05x10-8 D=-2.53xl0-9 E= 0 [0055] 



[Table 11 




28.84 


50.48 


89.41 








D 3 


1. 53 


4.05 


6. 28 


D 5 


5. 87 


3. 35 


1. 12 


D10 


2.6C 


11.33 


24.44 


D20 


11.87 


5.58 


1. 12 



S^^O 00 m(2 1:3.7-8.2 2omega= 70.8 degree-24.4 degree R 1-677.46 D 1- 2.00 N 
1-1 80518 nu 1= 25 4 R 2= -69.17 D 2= 1.20 N 2=1.69680 nu 2= 55.5 R 3= 63.43 The D 3= adjustable 
R4= 3704 92 D 4=1 30 N 3=1 65844 nu 3= 50.9 R 5= 45.60 The D 5= adjustable R 6= 32.60 D 6= 1.00 
N 4=1 8466 nu 4= 23.8 R7= 22.08 D 7= 3.20 N 5=1 .48749 nu 5= 70.2 R 8=-224.3 I D 8= 0.30 R9= 
16 51 D 9= 2 70 N 6=1 6031 lnu 6= 60.7 R10=-122.67 The D10= adjustable Rl infinity (drawing) The 
Dll= adLable R12= -17 93 D12= 0.87 N 7=1.64769 nu 7= 33.8 R13= -71.56 D13- 2.00 R14=-22 .00 
D 4= 0 C 8=1 48749 nu 8= 70.2 Rl 5= 44.17 D15= 1 .80 N 9=1 .84666 nu 9= 23.8 R16= -46.2 D 6= 
5 7 R17= 39 16 D17= 1.10 N10=1.84666 nul0= 23.8 R18= 13.54 D18= 5.60 Nl 1=1.58313 mill- =59 .4 
R 19= 22 09 The D 9= adjustable R20= -36.36 D20= 3.60 N12=1.84666 nul2= 23.8 R21= -18.73 D2 = 
0 20 R22= 22.97 D22= 1 30 N13=1.78590 nu!3= 44.2 R23=-161.56 D23= 4.50 R24=-18.57 D24= 1.50 
N14=l 72916 nul4= 54.7 R25=-232.78 aspheric-surface coefficient R19 K-3.97xl0-l A- 0 B 
1.18x10-5 C= 7.44x10-8 D=-1.47xl0-9 E= 0 [0056] 



[Table 2] 
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1.50 
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D 5 
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7.34 
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MO 


2.58 


9.48 
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S^^-loT^fNO^ 1:3.6-8.2 2omega= 71.6 degree-24.4 degree R l=-228.47 D 1- 2X)0 N 

1-1 nu 1= 25 4 R 2= -61 62 D 2= 1.20 N 2=1.69680 nu 2= 55.5 R 3= 60.27 The D 3= adjustable 

R~4- 300 46 D 4= 30 N 3= I 65844 nu3= 50.9 R 5= 47.91 The D 5= adjustable R 6= 32.90 D 6= 1.00 

5 tXn^MR™* D 7= 3.20 N 5=1.48749 nu 5= 70.2 R 8=-264.26 D 8= 0.30 RSH^ ^ m 



34 66 D 9= 2 50 N 6=1 6031 lnu 6= 60.7 R10-148.49 The D10= adjustat^ftW^i^^ 
• -Dll= 1 70 R12=-18 05 D12= 0.87 N 7=1 .64769 nu7= 33.8 R13= -63.03 D13= 2.00 R14=-167.30 D14= 
1 0 70 N 8=1 48749 nu 8= 70.2 R15= 46.92 D15= 1.80 N 9=1.84666 nu 9= 23.8 R16= -49.81 D16= 5.17 
' R17= 36 08 D17=1.10N10=1.84666nul0= 23.8 R18= 14.30 D18= 5.60 Nl 1=1.58313 nul 1= 59.4 

R19= -24 31 The D19= adjustable R20= -19.49 D20= 3.60 N12=1.84666 nul2= 23.8 R21= -16.47 D21= 
4 50 R22= -16 05 D22= 1.50 N13=1.77250 nul3= 49.6 R23= 185.92 Aspheric surface coefficient R19 
K=-6 76x10-1 A= 0 B= 1.7138x10-8 C= 7.38x10-8 D=-l. 15x10-9 E= 0 Aspheric surface coefficient 
R22 K=0 A= 0 B= 1.69x10-5 C= 3.53x10-8 D=-l. 80x10-8 E= 0 [0057] 



[Table 3] 
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a -1 



0k 5t 


RffiOtN 


1 


2 
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|f5/fW| 


0.78 


0.72 


0. 80 


/S5W 


1. 37 


1.37 


1. 29 




0. 52 


0.48 


0.44 


f3/fW 


0.91 


1.01 


1.03 


Ifl/fWl 


2.03 


3. 10 


2.49 


|f2/fW| 


2. 62 


2.30 


2. 89 




0.40 


0. 35 


0.36 


/S4W 


0.38 


0.35 


0.34 


f5-<l-£5W)/fW 


0.29 


0. 27 


0.23 




28.2 


25.7 


25.8 



[Effect of the Invention] According to this invention, the photography field angle of a wide angle edge 
can attain a zoom lens with high optical-character ability as mentioned above over all the variable power 
ranges that are intensity and variable power ratio 3.5 intensity 74 degrees by constituting from five lens 
groups as a whole, and setting up appropriately move conditions, refractive power, etc. of each lens 
group in variable power. 

[Translation done.] 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 11 Explanatory drawing of paraxial refractive-power arrangement of the zoom lens of this 
invention 

[Drawing 21 The lens cross section of the wide angle edge of the numerical example 1 of this invention 

[Drawing 31 The lens cross section of the wide angle edge of the numerical example 2 of this invention 

[Drawing 41 The lens cross section of the wide angle edge of the numerical example 3 of this invention 

rDrawing 51 The aberration view of the wide angle edge of the numerical example 1 of this invention 

[Drawing 61 The middle aberration view of the numerical example 1 of this invention 

[Drawing 71 The aberration view of the tele edge of the numerical example 1 of this invention 

[Drawing 81 The aberration view of the wide angle edge of the numerical example 2 of this invention 

[Drawing 91 The middle aberration view of the numerical example 2 of this invention 

[Drawing 101 The aberration view of the tele edge of the numerical example 2 of this invention 

[Drawing 111 The aberration view of the wide angle edge of the numerical example 3 of this invention 

[Drawing 121 The middle aberration view of the numerical example 3 of this invention 

[Drawing 131 The aberration view of the tele edge of the numerical example 3 of this invention 

[Description of Notations] 

LI The 1st group 

L2 The 2nd group 

L3 The 3rd group 

L4 The 4th group 

L5 The 5th group 

SP Drawing 

IP Image surface 

d d line 

g g line 

S.C Sine condition 

deltaS Sagittal image surface 

deltaM Meridional image surface 
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CLAIMS 



[Claim(s)] 

[Claim 1] It changes from three lens groups, the 1st group of negative refractive power, the 2nd group of 
negative refractive power, and the 3rd group of positive refractive power, to order from a body side. The 
synthetic refractive power in a wide angle edge has the back group which consists of two lens groups, 
the pre-group of positive refractive power, and the 4th group of positive refractive power and the 5th 
group of negative refractive power, and faces the variable power from a wide angle edge to a tele edge, 
this - as for the 1st, the 2nd, and the 3rd group, the synthetic refractive power of a pre-group becomes 
weaker in a tele edge compared with a wide angle edge -- as - moving - this -- the zoom lens 
characterized by the 4th and the 5th group moving so that those intervals may become narrow 
[Claim 2] The zoom lens of the claim 1 characterized by satisfying the conditions which become 
0.5<|f5-/fW|<l .51.1 <beta5 W<1 .8 when setting lateral magnification [ in / fW and the wide angle edge of 
the i-th group / for the focal distance of the whole system / in / fi and a wide angle edge / for the focal 
distance of the i-th group of the above ] ] to betaiW. 

[Claim 3] The zoom lens of the claim 1 characterized by each lens group moving to the body side on the 
occasion of the variable power from a wide angle edge to a tele edge so that the interval of increase, the 
2nd group, and the 3rd group may decrease [ the interval of the 1st group and the 2nd group ]. 
[Claim 4] The zoom lens of the claim 2 characterized by satisfying the conditions which become 0.3< 
fW-phi 123W<0.90.6<f3-/fW<2.0 when setting synthetic refractive power of the aforementioned 
pre-group in a wide angle edge to phil23W. 



[Translation done.] 
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